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FAILURE MODES EFFECTS ANALYSIS (FMEA) - CIL HARDWARE
NUMBER: 05-5-B14-1 -X

SUBSYSTEM NAME: DATA PROCESSING SYSTEM (OPS)

REVISION: 1 D2/02/98
PART DATA
PART NAME PART NUMEER
VENDOR NAME VENDOR NUMBER
LRU ' DATA BUS COUPLER {DBC} MC408-0020-0001
GEC-MARCOHNI ASGEACZ22-011

EXTENDED DESCRIPTION OF PART UNDER ANALYS!S:
DATA BUS COUPLER (DBC)

REFERENCE DESIGNATORS:

QUANTITY OF LIKE ITEMS:
PRE-MEDS:
227, TWO HUNDRED TWENTY-SEVEN

MEDS CONFIGURATION;
264, TWO HUNDRED SIXTY FOUR

FUNCTION:

PRE MEDS: (227 DATA COUPLERS)

THE DBC PROVIDES DATA BUS ISOLATION FROM SHORTS, SIGNAL COUPLING. AND
IMPEDANCE MATCHING BETWEEN THE LINE REPLACEMENT UNIT'S (LRU) AND THEIR
ASSOCIATED DATA BUSES. THE DRC'S ARE ALSO USED TO PROVIDE DATA BUS
TERMINATION LOADING. THERE ARE 120 DBC'S ASSIGNED TO THE GENERAL PURFOSE
COMPUTERS (GPG), 38 TQ THE MULTIPLEXER DEMULTIPLEXER'S {MDM). 5 TO THE
DISPLAY ELECTRONICS UNIT'S (DEL), 12 TO THE DISPLAY DRIVER UNIT'S (DDU, 10 TO
THE PULSE CODE MODULATOR'S (FCM), 2 TO THE MASS MEMORY UNIT'S (MML), 8 TO
THE MASTER EVENTS CONTROLLER'S (MEC). 12 TQ THE ENGINE INTERFACE UNITS
(EIU}, 2 TO THE MANIFULATOR CONTROLLER INTERFACE UNIT (MCIU), 2 TO THE
PAYLDAD DATA INTERLEAVER (FDI), 2 TO THE PAYLOAD SUPPORT SYSTEM (PSS}, 4 TO
THE DATA BUS ISCLATION AMPLIFIER'S (DBIA). 6 TO PAYLOAD FUNCTIONS, AND 4 TO
THE HEADS UP DISPLAY'S (HUD).

MEDS CONFIGURATION: (264 DATA COUPLERS!

THE DEC PROVIDEE DATA BUS ISOLATION FROM SHORTS, SIGNAL COUPLING. AND
IMFEDANCE MATCHING BETWEEN THE LINE REPLACEMENT UNIT'S (LRUJ) AND THEIR
- ASSOCIATED DATA BUSES. THE DBC'S ARE ALSO USED TO PROVIDE DATA BUS
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FAILURE MDDES EFFECTE ANALYSIS (FMEA) --CIL HARDWARE
NUMBER: 05-5-B14-1-X

TERMINATION LOADING, THERE ARE 120 DBC'S ASSIGNED TO THE GENERAL PURPOSE
COMPUTERS (GPC), 38 TO THE MULTIPLEXER DEMULTIPLEXER'S (MDM), 10 TO THE
PULSE CODE MODULATOR'S (PCM}, 2 TO THE MASS MEMORY UNIT'S {MMLI), 8 TO THE
MASTER EVENTS CONTROLLER'S (MEC}, 12 TO THE ENGINE INTERFACE UNIT'S (EIU), 2
TO THE MANIPULATOR CONTROLLER INTERFACE UMIT {MCIU}, 2 TO THE PAYLOAD DATA
INTERLEAVER (PDI), 2 TO THE PAYLOAD SUPPCRT SYSTEM (PSS), 4 TO THE DATA BUS
ISOLATION AMPLIFIER'S {DBIA), 6 TO PAYLQAD FUNCTIONS, 4 TO THE HEADS UP
DNSPLAY'S (HUD), 24 TO THE INTEGRATED DISPLAY FROCESSORS (IDP), 22 TO
MULTIFUNCTION DISFLAY UNITS {(MDU), AND 8 TO THE ANALOG TO DIGITAL
CONVERTER{&DC).
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FAILURE MODES EFFECTE ANALYSIS FMEA = ClIL FAILURE MOCE
. . HUMBER: G5-5-B14-3-01
REVISION#: © D e/9s

SUBSYSTEM NAME: DATA FROCESEING SYSTEM {(DPS)
LRLU: DATA BUS COUPLER {DEC) CRITICALITY OF THIS
JITEM NAME: DATA BLS COUFLER (ZBC) FAILURE MODE: 1RZ
FAILURE MODE:
OFEN, SHCORT
MISEION PHASE: FPL PRE-LAUNCH

Lo LIFT-OFF

oo ON-DREBIT

0o DE-OREIT

LS LANDING/SAFING

VEHICLE/PAYLOAD/KIT EFFECTIVITY: 102 COLUMBIA
103  DISCOVERY
104 ATLANTIS
108  ENDEAVDUR

CAUSE:
MECHANICAL FRACTURES, CONTAMINATION, VIERATION, TEMFPERATLIRE STRESS.

. CRITICALITY 111 DURING INTACT ABORT DNLY? YES
ADA  ABORT ONCE ARGLUMND
RTLS RETURNTO LAUNCH SITE
TAL TRANS-ATLANTIC ANDING

REDUNDANCY SCREEN Ay PLES

Bl PASS

C} PASS
PASSIFAIL RATIONALE:
Aj
B)
53

- FAILURE EFFECTS -
. (A SUBSYSTEM:
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FAILURE MODES EFFECTS ANALYSIS (FMEA) — CiL FAILURE MODE
NUMBER: 055-B14-1-{1

LOSS OF COMMUNIZATION ON OMNE PORT OF RELATED LRU. A4 DBC FAILURE MAY
RESULT IN AN IMPEDANCE MISMATOR WHICH CAN DISRUPT NORMAL TATA BUS
TRAFFLS.

(B) INTERFACING SUBSYSTEMS):

FOR GFC, AN CPEN OF &N INTER COMPUTER COMMUNICATION (1CC) DATA BUS
COUPLER (BETWEEN GPS'S) COULD RESULT IN LOSS OF THAT GPC OR CAUSE LOSS OF
ENTIRE DATA EUS.

() MISSION:
EARLY MISSION TERMINATION MAY BE REQUIRED DUE TQ DATA BiS INTERFERENCE
FROELER.

{®) CREW, VBHICLE, AND ELEMENT{S):
POSSIZLE LEAROr CREWNEHICLE.

{E) FUNCTIONAL CRITICALITY EFFECTS:
CRITICALITY 1R2 BECAUSE OF THE FOLLOWING REASOMNS:

IF DEC 15 IMPRIOFPERLY TERMINATED, NON-UMNIVERSAL 1A ERRORS CAN OCCUR
CAUSING POTEMTIAL LOSS OF PFRIMARY AVIOMNICE SOFTWARE EYSTEM (PASE}
RECUMDANT SE7. DURING ASCENT AND ENTRY BACKUP FLIGHT SYSTEM (BFS;
EMGAGE |3 THENW REQUIRED. iF 2ZND FAILURE IS LOSS OF BF 5, LOSS OF VEHICLECTREW
WILL BESLULT.

DURING INTACT ABORT (RTLS, TAL OR ADA), CRITICALITY 1 IF UNABLE TQ PURGE AFT
FUSELAGE COMPARTMENTS OF FOST Mail ENGINE CUTOFF (MECD) GAS MIXTURE (BY
QPFEMNING HELIUM BLOWDOWN YALVE) RESULTING IMN POSSIBLE FIRS/EXPLOSION AND
MAY RESULT IN LOSS OF VEHICLE/CREW ({FLIGHT AFTY FAZ OR FA4 MULTIPLEXER
DEMULTIPLEXER (MOM)).

DISPOSITION RATIONALE-

(A} DESIGN:

PARTS ARE DERATED 25% TO ORBITER PROJECT PARTS LIST (OFPL) REQUIREMENTS.
TrE DEC IS A PASSIVE ASSEMBLY CONSISTING OF 2 RESISTORS, ONE TORSDID
TRANSFORMER AND ONE COMNECTOR. IT (S A FULLY POTTED UNIT. DESIGN ALSD
INCORPORATES RELIABILITY, MAINTAINABILITY, ENVIRONMENTAL AND
TRANSPORTABILITY REQUIRSMENTS AND CTHER DESIGN AND CONSTRUCTION PER
SPECIFICATION MC408-0019.
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FAILURE MODES EFFECTS ANALYSIS (FMEA)} - CIL FAILURE MODE
: ' - NUMBER: 05-£-B14-1- 014

{51 TEST: _ .
EACH UNIT SUBIECTED TO ACCEFTANCE TEST PROCEDURE (ATF) TEST (Y2 AZETYDID)
AT SINGER INCLUDING EXAMINATION OF PRODUCT, INSULATION RESISTANCE TEST,
DIELECTRIC STRENGTH TEST, ACCEPTANCE VIBRATION TEST (AVT}, ACCEPTANCE
THERMAL TEST (ATT) AND FUNCTIOMAL AND PERFORMANCE TEST.

GUALIFICATION TEST {Y201A331Y107) COMPLETED AT SINGER INCLUDING
ELECTROMAGNETYIC COMFPATISILITY (EMC), POWER, SALT/FOG, HUMIDITY, THERMAL
VYACUUM, VIBRATION. LIFE, LIGHTNING, SHOCK, THERMAL CYCZLING AND LIFE TESTS.

GROUNG TURNAROUND TEST: ALL TURNAROUND CHECKOUT TESTING 1S
ACCOMPLISHED IN ACCORDANCE WITH OMRSD.

{C] INSPECTION:
RECEIVIMG INSPECTION
CERTIFICATES OF COMPLIANCE ARE IN RECEIVING INSPECTION FILES.

CONTAMINATION CONTROL
CLEAN ROOM 15 MONITCRED BY INSPECTION.

ALZEMELY/INSTALLATION

POTTING PROCEDURE PER SINGER KEARFOTT INTERNAL PROCEDURE, WHICH
IDENTIFIES CLEANLINESS REQUIREMENTS, IS VERIFIED BY INSFECTION. THE DaTA
BEUS COUPLERS ARE VISUALLY INSPECTED BY BOTH SINGER KEARFOTT INSPECTION
AND ROCKWELL PROCUREMENT CUALITY REPRESENTATIVE.,

CRITICAL PROCESSES
SOLDERING REQUIREMENTS PER NHES300.4(34) ARE VERIFIED BY INSPECTION,

TEETING
ATP {5 OBSERVED AND VERIFIED BY QUALITY CONTROL, INCLUDING AVT AND ATT
FUNCTIONAL TESTS ARE PERFORMED PRIOR TO AND AFTER POTTHING.

RANDLINGFACKASING

FALKAGING AND FROTECTION VERIFIED BY INSPECTION.

{O] FAILLIRE HISTDRY:
CURRENT DATA ON TEST FAILURES, FLIGHT FAILURES, UNEXPLAINED ANOMALIES. AND
OTHER FAILURES EXPERIENCED DURING GROUND PROCESSING ACTIVITY CAN BE
FOUND tH THE PRACA DATABASE

{E] OPERATIONAL USE:
MNCINE
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FAILURE MOCDES EFFECTS ANALYSIS {FMEA) — CIL FAILURE MODE
NUMBER: 05-5-814-1-D1

- APPROVALS -
EDITORIALLY APFROVED : RI
EDITORIALLY APFROVED T I50 :
TECHNICAL APPROVAL : V1A AFPROVAL FORM : 88-CIL-D13_0

05-3-130




